Background: Colon cancer screening (CRCS) uptake is markedly affected by public awareness of the disease. This study was conducted to assess levels of knowledge of CRC, to explore the pattern of CRCS uptake and identify possible barriers to screening among Saudis older than 50 years of age and primary care providers (PCPs) in Al Hassa region, Saudi Arabia. Materials and Methods: This cross-sectional study was conducted in randomly selected primary health care (PHC) centers, 884 Saudis and 39 PCPs being enrolled for data collection. Structured interviews were conducted to obtain information regarding socio-demographic characteristics, personal information relevant to CRC, awareness about early signs/symptoms and risk factors, and barriers to CRCS. Also, a self-administered data collection form was used to assess barriers to CRCS from the physicians' perspectives. Results: More than 66% of participants were lacking knowledge about CRC. Participants with higher educational levels, having ever heard about CRC, and having relatives with CRC had a significantly higher awareness of the disease. The rate of reported CRCS was low (8.6%). After conducting a logistic regression analysis, it was observed that female gender (OR=0.28; 95% CI=0.14-0.57; P=0.001), being unmarried (OR=0.11; 95% CI=0.10-0.23; P=0.001), lower levels of education (OR=0.36; 95% CI=0.16-0.82; P=0.015), and having no relatives with CRC (OR=0.30; 95% CI=0.17-0.56; P=0.001) were significantly associated with a lower CRCS uptake. There was a significant difference between most of the perceived barriers to CRCS and gender. Exploratory factor analysis showed that personal fear (especially fear of the screening results and shyness) was the major factor that hindered CRCS with high loading Eigen value of 2.951, explaining 34.8% of the barriers of the included sample toward utilization of CRCS, followed by lack of awareness of both person and providers (high Eigen value of 2.132, and explaining 23.7% of the barriers). The most frequently cited barriers to CRCS from the physicians' perspectives were lack of public awareness, lack of symptoms and signs, and fear of painful procedures. Conclusions: Poor levels of knowledge about CRC were found among older Saudis attending PHC centers in Al Hassa, Saudi Arabia. It is crucial to implement an organized national screening program in Saudi Arabia to increase public awareness.
Introduction
Colorectal cancer (CRC) ranks the second most common cause of female cancer and the third most common cancer in males, worldwide (Lozano et al., 2012) . There is a marked global variation in CRC incidence (Center et al., 2009) , with higher rates being reported in developed countries compared to developing ones (Merika et al., 2010) . Despite that there was an estimated 2-4 fold increase in the incidence of the disease over the past few decades (NG and Wong, 2013) , public awareness and health care practices were inadequate for appropriate prevention and early detection (Sung et al., 2005) . the disease (Christou and Thompson, 2012; Bidouie at al., 2014) . Premalignant adenomatous polyps can be discovered and removed by screening (Zauber et al., 2012) . Among all cancers, CRC is ideal for screening due to its high incidence rates and long duration between early and advanced stages (Mack et al., 2004) . Involvement of primary health care (PHC) and family physicians in screening programs implementation has been recommended by several studies (Federici et al., 2005; Demyati, 2014) as they have a major role in screening practice due to their frequent contact with large groups of the population.
Unfortunately, CRC screening (CRCS) uptake is lower than that of other screening-amenable cancers worldwide (Joseph et al., 2012) . In Saudi Arabia, despite the availability of resources for diagnosis of CRC; there is lack of consistent organized screening programs on the national level. Moreover, the knowledge of the population is less than required to encourage the spread of screening behavior (Khayyat and Ibrahim, 2014) .
Factors affecting screening compliance can be grouped into patient, health care system, provider, and policy factors (Gimeno Garcia, 2012) . Numerous patient barriers to CRCS have been identified in the literature;including personal fears, financial problems, lack of knowledge about the symptoms, signs, risk factors, outcome of the disease,and the benefits of screening (Klabunde et al., 2006; Berkowitz et al., 2008; Sung et al., 2008; Koo et al., 2010) . However, fewer studies have been able to identify the barriers from the health care providers' perspectives (Hoffman et al., 2011; Demyati, 2014) . To the authors' best knowledge, no study has been conducted in Saudi Arabia to explore the possible barriers to CRCS among the Saudi adults and the PHC providers as well.
The objectives of this cross-sectional study were to assess the level of knowledge towards signs and risk factors of CRC, to explore the pattern of CRCS uptake and identify the possible barriers to screening among Saudi adults aged 50 years or more in Al Hassa region, Saudi Arabia. Moreover, the study aimed at exploring the possible screening barriers from the primary care providers' (PCPs) perspectives.
Materials and Methods
Setting and design: A cross-sectional study that was carried out in Al Hassa Governorate, Eastern Province of Saudi Arabia; located 50 km from the Arabian Gulf, 450 km from the capital Riyadh, and populated by about 1.5 million. Al Hassa is comprised of three regions; urban, populated by about 60% of the total population, rural consisting of 23 villages (35% of the population) and "Hegar" Bedouin scattered communities making up the remaining 5%. The Ministry of Health provides primary care through 54 PHCs, while the rest of the population are provided with similar services through other sectors e.g., National Guard, ARAMCO (oil company), military and others.
Population: Adult Saudis of both genders aged ≥ 50 years attending PHC centers in both urban, rural and Hegar (beduin) areas in Al Hassa and PCPs at the selected PHC centers.
Sample size: Epi-Info version 7.1.5 (CDC, Atlanta, GA, U.S.A.) was used to calculate the sample size required. Assuming prevalence of knowledge about colon cancer of 37% (Khayyat and Ibrahim 2014) among adult Saudis aged ≥ 50 years registered at primary care level (about 300,000 according to the local Health Directorate year 2012), with a precision of ±5%, and design effect of 2.0 while employing a 95% confidence interval and 80% power, the minimal sample size required was 716 participants. Adding 20% to compensate for potential non response, the final total sample size was estimated to be 859. An updated list of all PHC centers was prepared, ten urban, six rural and two Hegar (35 and 60 Km distance from Al Hassa respectively), PHC centers were randomly chosen from the list. Considering female to male ratio of attendees of 1.5:1 (Amin et al., 2011) , an appropriate sampling fraction was used to estimate the required sample according to gender and residence distribution. All adult Saudis of both genders aged ≥ 50 years attending the selected PHC centers during the period from October 1st 2014 to August 2nd 2015 were invited to participate through personal approach after receiving proper orientation. Of 1203 (592 women and 611 men) PHC centers attendees approached, 471 women and 476 men agreed to participate. Saudis attendees with difficulties in communications due to neurological/cognitive conditions were excluded.
Data collection
Participants who agreed to participate were invited to a personal interview employing a structured data collection form by two trained nurses (one male and one female) at each PHC center under the supervision of the investigators. The data collection form was designed to include the following information:
-Socio-demographics: age in years, gender, residence, family income and educational status.
-Personal information relevant to CRC: ever heard about CRC, colon cancer among family and relatives, ever examined (screened) for CRC, mean reasons for the examination (screening), methods used and age at examination (screening) and the previous diagnosis of having CRC.
-Awareness about early signs/symptoms and risk factors of CRC: six questions with multiple choice options (true, false, and do not know) to assess their knowledge about the early signs and symptoms of CRC. Another 10 questions were used to assess their knowledge about the risk factors of CRC with the same close ended options. Questions used in this section were adopted from the available literature and the American Cancer Society (American Cancer Society, 2011; Zubaidi et al., 2015) .
-Barriers to CRCS: close-ended questions about the possible barriers to CRCS with multiple option format (yes, no and not sure), these questions were adopted following the available literature (Berkowitz et al., 2008; Hoffman et al., 2011) and the results of the pilot testing. List of the possible barriers were prepared with instructions to the participants to choose all the possible barriers they perceived.
Original data collection form was designed in English, translated by two experts into Arabic and back translated to English by another expert. The interview was conducted in Arabic at the end of each patient's PHC visit.
-Barriers to CRCS among Saudis from the providers' perspective were also assessed using a self-administered data collection form: General and family physicians at the selected PHC centers were targeted to collect the following information: age, qualifications, and duration of work at PHC centers. Ever received inquiries about CRC from attendees, ever recommend CRCS to patients and how frequently, and the possible barriers among Saudi patients to CRCS from their own perspectives. The data collection form was in English as many of the providers working in Al Hassa are expatriates and Arabic is not their native language. Of the assigned providers at the selected PHC centers (n=56), 39 agreed to participate (response rate of 69.6%).
Pilot testing: The provisional data collection form was tested on 58 Saudis (within the same age range) attended for primary health services at a nearby primary center beyond the sample size with the following objectives:
-Training of the data collectors on conducting personal interviews.
-Clarity and comprehension of the terms and questions.
-Absence of ambiguity (if any).
-The perceived barriers were initially formulated and listed from the available literature; further addition of the possible barriers was considered after pilot testing.
-Reliability analysis was carried out: The overall internal consistency (Cronbach's alpha) of items of knowledge of early signs and symptoms (6 items) and risk factors (10 items) was 0.69, more for the risk factors section (0.78) compared to knowledge about early signs and symptoms (0.62).
Data analysis
Forms with missing of one or more items were discarded (n=63); 884 forms were eligible for final analysis. Data analysis was carried out using SPSS 21.0 (SPSS Inc, IBM, U.S.A.). For the awareness of early signs-symptoms (6 points) and risk factors (10 points): correct responses assigned one point while do not know or incorrect responses received nil. For the knowledge scores those attained ≥ 9 points (out of 16 points, the 75th percentile for the score) were assigned as being knowledgeable, while those who attained < 9 points were assigned as being not knowledgeable. These cut-offs were employed for the generation of logistic regression analysis to determine the possible predictors (socio-demographics and other possible independent variables) of the dependent variables (knowledge of risk factors and early signs and symptoms of CRC). For categorical data, frequency, proportions and percentage were used for reporting, Chi square was used for comparison. For continuous data; mean, standard deviation, and median were used, t-test, Mann Whitney and Kruskall Wallis tests were used for comparison. Another logistic regression model was generated to determine possible predictors for screening (dependent variable) by inclusion of significant potential independent variables revealed at univariate analysis. P value of ≤ 0.05 was considered significant.
Exploratory Factor Analysis: A principal components analysis with an orthogonal (Varimax) rotation was used to identify the factors underlying the different perceived barriers to the uptake of CRCS among the sampled Saudis aged ≥ 50 years. Eigenvalue of 1.0 was used for factor inclusion with examination of scree plots to confirm appropriate number of possible factors. The criteria used for item elimination to maintain simple structure included were the primary factor loading below 0.4 and/ or the presence of cross-loading (Kim and Muller, 1978) .
Following the process of items elimination, the remaining items were included in the factor analysis with examination of their loadings. The retained factors were assessed for reliability using Cronbach's alpha as a measure of internal consistency (Cronbach, 1951) . The factorability of the 15 barriers was examined at the outset of the analysis. Criteria (Hair et al., 1998) employed to determine the factorability of the correlation included: the result of the intercorrelation matrix which showed that 12 (out of 15 items) were correlated (correlation coefficient r= 0.30 with at least one item) suggested reasonable factorability. In addition to the Kaiser-Meyer-Olkin measure of sampling adequacy (0.691) which was above the commonly recommended value of 0.6, with significant the Bartlett's test of Sphericity (Chi square =1000.03, P=0.001), confirming that each item shared some common variance with other items. Based on the above indicators, principal component analysis was warranted suitable for these 12 items.
Ethical considerations
Permissions were obtained from the local Health Authorities and our institution. Participants were provided with full explanation of the study with the emphasis on their right of not to participate. Informed consent forms were obtained from the PHC centers attendees and health care providers and data confidentiality was maintained all through.
Results
Out of a total of 947 questionnaires, 884 were fully completed and included in the analysis. Sociodemographic characteristics and previous CRCS of the study participants were shown in Table 1 . The study sample consisted of 464 males and 420 females, with a mean age of 56.1± 6.2 years. Nearly half of the study participants (48.4%) lived in the urban region of Al Hassa Governorate. The majority (82.5%) had secondary school education and less. About 77% of the respondents heard about CRC, 12.8% mentioned having relatives with the disease, and only 8.6% reported prior screening. Among the previously screened individuals (n=76), regular checkup (28.9%); bloody diarrhea (19.7%); prolonged chronic constipation (11.8%); and abdominal pains (10.5%) represented the most frequent causes for screening. Endoscopy was the most common method for screening (72.4%) followed by occult fecal blood test (61.8%). Only 4 cases were previously diagnosed with CRC.
Knowledge of the study participants about early symptoms/signs and risk factors of CRC showed that, blood in stool and changes in bowel habits were correctly identified by 54.2% and 48% of the study participants respectively, as symptoms for CRC. However, only about a quarter of the respondents correctly identified abdominal cramping pain (26.8%) and unexplainable weakness (23.5%) as symptoms of CRC and also knew that CRC doesn't present early with abdominal mass (24.7%). Moreover, more than one-third of the study participants (36.3%) identified unintended weight loss as one of the symptoms of CRC. The mean total knowledge score for signs and symptoms was 2.1±1.8 (median=2, IQR: 0-4) ( Table 2) . Knowledge about risk factors of CRC revealed that; about one-fifth only (20.8%) of the respondents correctly knew that CRC isn't more common in men and that positive family history is a risk factor (19.3%). Moreover, colonic polyps and type2 diabetes were correctly identified by only 12% and 14% of participants respectively, as risk factors for CRC. However, 40% knew that CRC occurs more after the age of 50 years. About two and one for every three respondents (61.5% and 34.6%, respectively) correctly knew that smoking and obesity are risk factors. Nearly a quarter of respondents knew that physical inactivity (27.6%), excessive intake of red meat (26.2%) and fewer intakes of fruits and vegetables (27.3%) are among the risk factors for colon cancer. The mean total knowledge score for risk factors was 3.2 ±2.6 (median=3, IQR: 1-5).Total knowledge scores were assigned 16 points, 66.4% of participants were considered not knowledgeable (scored < 9 out of 16 points).
Analysis of data revealed that those aged 50-<60 years scored significantly higher for both the signs/symptoms (P=0.015) and risk factors scores (P=0.028). Also, college DOI:http://dx.doi.org/10.7314/APJCP.2016.17.4.1837 Colon Cancer among Older Saudis: Awareness of Risk Factors, Early Signs, and Perceived Barriers to Screening education or higher was significantly associated with increased both scores (P=0.001). Those who recalled hearing information about CRC or had relatives with the disease had a significantly higher awareness of signs, symptoms and risk factors. Prior CRCS had positive influence on the awareness of study participants about the risk factors (P=0.029) ( Table 3) .
The logistic regression model identified the possible There was a significant difference between men and women in relation to the stated perceived personal barriers to CRCS (Table 5 ). Fears of the results of screening was significantly higher among women compared to men (50.9% vs. 38.6%, P=0.001), fear of painful procedures (41.9% vs. 34.7%, P=0.041), and shyness (51.4% vs. 23.5%, P=0.001) were also more commonly stated barriers by women rather than men. More women thought that health care providers are not trustworthy (59.3% vs. 29.3%, P=0.001). More men reported lack of time (55.8% vs. 43.8%, P=0.001), absence of symptoms and signs (56.3% vs. 45.5%, P=0.006), and cost of screening (18.3% vs. 11.4%, P=0.003). Moreover, a significantly higher percent of men thought that lack of public awareness about CRCS program (77.2% vs. 59.3%, P=0.001) and lack of providers knowledge about the recommended screening for the disease (70.5% vs. 63.8%, P=0.006), are barriers. About 4% and 7% of men and women respectively, cited lack of transportation as a barrier (P=0.058).
Exploratory factor analysis: the three components model explained 77.6% of the variation in the perceived barriers towards CRCS in the studied group. A predefined barrier was considered as being loaded on a specific component when its absolute factor loading was < 4.
Exploratory factor analysis with three factors solution showed that personal fears (especially fears of the screening results and shyness) was the major factor that hinder CRCS with high loading eigenvalue of 2.951, explaining 34.8% of the barriers of the included sample toward utilization of CRCS. The second factor with high eigenvalue of 2.132, and explaining 23.7% of the barriers to CRCS was related to lack awareness, including items related to lack of health education and awareness about CRC, providers' insufficient knowledge about screening, and the absence of signs and symptoms of CRC (perceiving of early signs and symptoms stemmed out of the prior knowledge), the third factor included personal and health related items mainly previous bad experience with screening (not essentially for CRC) (Table 6 ). Barriers to CRCS from the PHC physicians' perspectives were shown in Table 7 . About 28% agreed that lack of physicians' knowledge about CRCS was a barrier, while 33.3% were not sure if lack of trust in providers was a problem. Patients' fears of screening results and shyness were among the barriers as agreed by nearly 36% and 28% of physicians respectively; while fears of painful screening procedures were strongly agreed by 28.2%. Nearly one-fourth of them (25.6%) was not sure if time constraint was a barrier. However, a higher percent of physicians strongly agreed that lack of public awareness about CRCS (46.2%) and lack of symptoms and signs (38.5%) were among the barriers. More than 40% of physicians disagreed that financial problems hinder CRCS, but agreed that lack of specialized centers for CRC was responsible for low screening uptake.
Discussion
The findings of the current study will be crucial for policy makers and health care practitioners in Saudi Arabia as it looked at the current knowledge of Saudis regarding symptoms, signs, risk factors of CRC and barriers to screening. Also, it assessed CRCS barriers from the PHC physicians' perspectives. This cross sectional study revealed a low level of knowledge about the symptoms/ signs, risk factors and opportunistic screening behavior for CRC among older Saudis from Al Hassa region. Personal fears were the leading factor that explained more than 30% of low uptake of screening and together with the lack of awareness constituted close to 60% of barriers that hinder them from utilizing the CRCS.
Worldwide, a considerable body of evidence highlighted low levels of knowledge about CRC in many countries. The Asia Pacific Working Group in Colorectal Cancer conducted a multinational survey in various Asia Pacific regions and detected low knowledge scores for symptoms and risk factors, with quite a number of regions scoring 0 (Koo et al., 2012) . Evaluation of results in the current study revealed poor levels of knowledge among the respondents as there were large knowledge gaps towards many individual items; about two-thirds (66.4%) were considered not knowledgeable about CRC. Only slightly more than one-third of participants identified unintentional weight loss as a symptom of CRC. Moreover, about one-fourth knew that CRC doesn't present early with an abdominal mass and identified abdominal cramping pain and unexplainable weakness as symptoms of CRC. Regarding risk factors of CRC, nearly one-fifth only knew that CRC isn't more common in men and that family history is a risk factor. Another important finding regarding the same concept was that just about one-third knew that obesity is a risk factor. Nearly a quarter of respondents identified physical inactivity, excessive intake of red meat and fewer intakes of vegetables and fruits as risk factors. These findings could be attributed to lack of dissemination of information about CRC in Saudi Arabia which reflects the need for implementation of health education and public awareness programs.
Similarly, low levels of knowledge about CRC have been reported by other studies (Ravichandran et al., 2011; Puteh et al., 2014) .For example, in another study conducted in Saudi Arabia, a general lack of knowledge has been identified about CRC risk factors and screening tools. In that study, only one-third of respondents were able to correctly define CRC and less than one-fifth (18%) correctly identified colorectal polyps and red meat as risk factors (Al Wutayd et al., 2015) . In a study conducted in Italy, physical inactivity and polyps were identified by 24% and 63% respectively as risk factors (Sessa et al., 2008) . Public awareness of CRC was also low in Ireland, which has stressed the importance of development of a national screening program (McVeigh et al., 2013) .
In the current study, respondents between the age of 50-59 years and those with higher education had a significantly higher knowledge scores (symptoms/ signs and risk factors). Having relatives with CRC was significantly associated with increased both knowledge scores, however, prior CRCS was associated with a significantly higher knowledge score as regards risk factors only. Readiness to undergo screening is affected by the individual's perceived susceptibility, perceived benefits and barriers, and clues to take action. Consequently, the positive influence of having family members with CRC could be explained by the motivation it provides to undertake a healthy behavior such as screening (Sung et al., 2008) . Similarly, higher education levels and family history of CRC were among the factors that affected the knowledge of CRC in another another study conducted in Saudi Arabia (Al Wutayd et al., 2015) . These findings were also in agreement with several previous studies carried out to identify the factors influencing knowledge of CRC (Aparna, 2014; Puteh et al., 2014) .
There was no significant difference between gender and knowledge scores in this study. In contrast, male respondents were more likely to answer correctly as reported by other studies in Saudi Arabia (Ravichandran et al., 2011; Mosli and Al-Ahwal, 2012) . Females had higher levels of knowledge about CRC in a study conducted in the United States (Aparna, 2014) .
In this study, rates of reported CRCS were low (8.6%). Similar low rates were identified in a study conducted in Iran, where only 4.2% of respondents reported prior CRCS screening (Bidouei et al., 2014) . In contrast, higher rates (45%) were reported in a study conducted in North Carolina to examine perceptions of barriers and benefits to CRCS among African-Americans (James et al., 2002) .
After conducting a logistic regression model, it was noticed that female gender, being unmarried, lower levels of education and having no relatives with CRC were significantly associated with a lower CRCS uptake. Married people have been found to be more compliant with healthier behavior and more willing to take part in screening programs (Van Jaarsveld et al., 2006) . Predictors of CRCS, in a study conducted in Canada (Singh et al., 2015) , included higher education, higher income and not being a current smoker, while being unmarried, being obese, feeling well were associated with decreased chance of CRCS. Moreover, in a study conducted by MQueen et al. (2007) , significant variables for CRCS after multivariate analysis included both demographic variables (older age, higher level of education, family history of CRC or polyps) and psychosocial variables (self-efficacy, support for CRCS from family members, and strong intention to be screened). Christy et al. (2013) conducted a multivariate logistic regression analysis to identify predictor variables for promoting CRCS. It was concluded that participants who were older (P=0.003) and were married (P=0.045) had lower odds of having a discussion about colon tests with their PCPs, however, they had higher odds of having such a discussion if they had a family member who encouraged CRCS (P=0.002).
In the present study, having lower levels of education was identified by logistic regression analysis as a negative predictor for knowledge about CRC symptoms and risk factors (P=0.037). In agreement with other studies, the most educated populace knew more about CRC signs, risk factors and screening tools (Miller et al., 2007; Zubaidi et al., 2015) . These findings reflect the importance of conducting educational programs about CRC.
There was a significant difference between most of the perceived barriers to CRCS and gender in the current study. More women reported fear of results, fear of painful procedures, shyness and lack of transportation as barriers. However, absence of signs and symptoms, lack of public awareness about CRCS programs, lack of providers' knowledge about the recommended screening test, and costs of screening were more frequently cited by men. Similar findings were reported by Wong et al. (2013) who applied a Health Belief Model to identify genderspecific predictors of CRCS in an Asian population. Fears about discovering the disease, fears of colonoscopy, embarrassment and perception of colonoscopy as dangerous were cited by a significantly higher proportion of females than males as barriers to CRCS. More women were also more likely to perceive inconvenience in seeing a physician for CRCS as a barrier. A wide range of qualitative studies have focused on views about the perceived barriers to CRC screening (Jones et al., 2010a; James et al., 2011) . In this study, factor analysis was used to derive the barriers to CRCS among Saudi adults, three major barriers were identified; personal fears (loaded on fear of results, shyness, fear of pains, and lack of confidence in physicians), lack of knowledge (loaded on lack of awareness, lack of the provided knowledge about the recommended screening, and lack of CRC symptoms); and health-care related (loaded on previous bad experience with screening, financial problems and lack of time). Similar findings were obtained from a study which used focus group discussions to identify barriers to CRCS, nine domains were identified for which lack of awareness was the common factor e.g. unawareness of the prevalence of CRC, unawareness of the benefits and harms of CRCS, unawareness of the pros and cons of each test. Also, six domains were cited for fear e.g. fears of discovering the disease, fears of an invasive procedure, and fears of causing burden to the family. Time was also reported as a barrier in that study e.g. time needed for testing (e.g. missing work), and also time for building motivation to undergo screening, study options, and arrange testing. However, bad experience with previous CRCS tests was rarely reported (Jones et al., 2010a) .
Other studies have shown that having no symptoms and the perception of good health accompanied by failure of physicians' recommendation were the most cited reasons for low screening uptake (Wee et al., 2005; Jones et al., 2010b; Bidouei et al., 2014) . A low socioeconomic status (income, unemployment, educational level, and residence) has been associated with lower rates of screening uptake in many studies (Hay et al., 2003; Sun et al., 2004) .
In this study, the most frequently perceived barriers to CRCS as "strongly agreed" from the physicians' perspectives were patient-related: lack of public awareness about CRCS, lack of symptoms and signs, and fear of painful procedures, whereas lack of specialized centers and lack of physicians' knowledge about CRCS were less frequently reported. Similarly, in another study conducted by Hoffman et al. (2011) , physicians and adults in the general population had markedly different perspectives on barriers to CRCS. Physicians most frequently cited patient factors as being barriers, including fear of pain, shyness and anxiety, lack of insurance, and lack of knowledge about cancer and screening, while respondents were much more likely to report that lack of physicians' recommendations or lack of symptoms discouraged them for being screened. Furthermore, in a study conducted in Saudi Arabia to identify barriers to CRCS among family physicians, lack of patients' awareness was the most cited barrier (Demyati, 2014) .
In conclusion, Poor levels of knowledge towards CRC symptoms and risk factors were detected among older (≥50 years) Saudis attending PHC centers in Al Hassa region, Saudi Arabia. Female gender, being unmarried, with lower levels of education, and having no relatives with CRC were significantly associated with a lower CRCS uptake. Low educational level was identified as a negative predictor for knowledge about CRC. Perceived barriers to screening should be addressed before launching and implementing CRC screening programs concurrently with the initiation of health education campaigns targeting adults Saudis to increase public awareness.
